Introduction: Nephrocalcinosis is a state of deposition of calcium phosphate or oxalate in the renal parenchyma. It may occur in patients with renal tubular acidosis, vitamin D intoxication, and hyperparathyroidism. Aim: According to traditional medicine, which mentioned Barley as a herbal remedy for relieving renal pain, we attempted to evaluate the effectiveness of barley in improving nephrocalcinosis induced by a large dose of oxalic acid in a rabbit model. Materials and Methods: Fourteen healthy rabbits were allocated to two groups. 2 hours before induction of nephrocalcinosis, a group received water and the other received aqueous extract of barley and continued feeding for ten days. Blood samples were collected for biochemical analysis before induction and in the tenth post-induction day. Urine samples were taken to estimate urinary ca+2 levels and crystals. The histopathological examination was carried to check for crystal deposits in renal tissues. Results: The results showed a signifi cant reduction in blood urea nitrogen and serum Na+ levels with insignifi cant change in serum creatinine and K+ in comparison with the control group. It revealed a signifi cant reduction in calcium deposition from renal parenchyma after 10 days of treatment, with improvement in nephrocalcinosis severity. Conclusion: Barley showed a signifi cant diuretic and attenuating effect on reducing calcium deposits from renal parenchyma.
INTRODUCTION
Nephrocalcinosis (NC) is a state of deposition of calcium in the form of phosphate or oxalate in the renal parenchyma that can impair kidney function. [1] It can occur in patients with renal tubular acidosis, hyperparathyroidism, vitamin D intoxication, and healing of renal tuberculosis etc. [2] The fragments of calcium salts may break free from the kidney to provide nuclei for the formation of different types and sizes of stones accompanied by many symptoms. [3] They may be consequences of genetic, dietary, water intake, environmental, and occupational factors. [4] In traditional medicine, some medicinal plants like Barley were used to relieve renal pains. [5] This study was made to evaluate the possible nephroprotective effect of aqueous extract of Hordeum distichum (Barley) in experimental model of Nephrocalcinosis (NC).
MATERIALS AND METHODS
In this study, 14 healthy rabbits weighing 900-1,100 g were used, which was approved by the ethics committee in the Al-Yarmouk University. The animals were supplied by animals' house of college of medicine. Animals were kept in separate cages provided with a wide wire mesh fl oor. They were fed standard oxoid pellets and water ad libitum. The animals were allocated to two groups (each group contained seven animals). G1 (control group) received 3 ml of water orally 2 hours before induction of NC by oxalic acid (HandW England) as a single dose of 333 mg/kg orally using a gastric tube.
G2 was given aqueous extract of Barley 1 g/kg orally as a single daily dose started at 9 am, followed by oxalic acid as a single dose of 333 mg/kg orally using a gastric tube at 11 am for induction of NC. The animals were continuously fed the aqueous extract for 10 days post induction.
The aqueous extract of barley is prepared by diluting one volume of well grinded plant to 10 volume of water at 80 °C in stopper fl ask. After shaking well, it is allowed to stand for 10 minutes then cooled and fi ltered to be used within 12 hours. [6] The blood samples were collected from marginal ear vein for biochemical analysis and renal functions, before induction of NC to determine the normal values of blood urea nitrogen (BUN), serum creatinine, Na + and K + by using spectrophotometer method [6] on the fi rst and tenth day after induction. Urine samples were taken from the animals by catheterization after anaesthetizing them on the last day of the study to estimate urine Ca +2 levels and search for crystals. Histopathological examination was carried to check for crystal deposits in renal tissues with the help of a polarized microscope after fi xation and staining of specimens. [7] The results obtained were analyzed and assessed.
STATISTICAL ANALYSIS SECTION
We transformed the hazard ratios occurred during the research to their natural logarithms by calculating standard errors and corresponding confi dence intervals to account for statistical heterogeneity between our study and Ahmad's study. [9] The data were analyzed using SPSS version (version 12). We carried out group analyses based on the parameters changes before and after the induction of nephrocalcinosis in the study models besides we calculated the standard deviation of each parameter. Signifi cance was set at P<0.05.
RESULTS
The results of this study revealed signifi cant elevation in the levels of BUN, both serum creatinine and K 
DISCUSSION
Nephrocalcinosis was induced in the experimental model by using a single large dose (333 mg/kg) of oxalic acid (a highly oxidising and strong Ca +2 chelator) and this dose had been selected after several trials. [8] We did not use Ahmad's method [9] (where, a single oral daily dose of oxalic acid 200 mg/day was given to the animals over a period of two weeks) to induce NC, as it is material and time-consuming method. In our model of Al-Razzuqi and A Al-Ebady.: Role of Barley in the improvement of Nephrocalcinosis in experimental rabbit model including 'natural scavenge reactive oxygen' derivative (SOD). [11] Research at the University of California Davis had demonstrated that a fl avonoid in barley grass known as 2-0-glycosylisovitexin (2-0-GIV) is a potent antioxidant in protecting against fat oxidation in human cells. [12] Barley grass is high in calcium, iron, all essential amino acids, chlorophyll, fl avonoids, vitamin B12, vitamin C, and many minerals, as well as enzymes. It produces signifi cant lowering effect in BUN and serum Na + levels with the increase in urine Ca +2 levels compared to normal values [13] and a reduction of its concentration in renal tissue [ Figures 1-3 ]. This is due to its diuretic effect, as it reduces the activity of antidiuretic hormone on renal tubules and prevents sodium reuptake, thus increasing the tubular water bulk. [14] Some researchers thought that this effect related to natural complexity of essential amino acids that causes water and electrolytes expulsion. [15] CONCLUSIONS Herbs such as Barley have a signifi cant diuretic and attenuating effect in reducing calcium deposits in renal tissues, with a signifi cant effect on lowering oxalic acid toxicity through its diuretic action.
NC, signifi cant elevation in BUN and serum creatinine levels observed after induction of NC [ Tables 2,3 ]. The idea to use some herbals like barley is to evaluate its effects in improvement of NC. Barley is a highly alkalising food, [10] contains a variety of antioxidants 
